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HE Circuit of the Earth aud Sea (as the Circumference of every - | 
x: Circle,) contains 369 Degrees, by which Degrees the Diſtances | 
= - thereon are meaſured, ſo that the Knowledge of the Quantity of 
E- /uch a Deg. in our known Meaſures, is a Fundamental Principle in Cof- 
mography and Navigation, as upon which is grounded the Reckoning of | 
be Ship's ay or Diſtance run. For though a Mariner, being in his _ of 
Voyage onthe vaſt Ocean, hath ſometimes three things to certify him where x Y 
be is, and how to ſhape his Courſetehis deſired Port, namely his Lat.Courſe, | 
au Diſt. and ſometimes a fourth; namely, ſomenear Conjecture of his „ 
= by the Variation, or otherwiſe, yet oftentimes (as in cloſè Weather) he hath | 
dot hing but his Courſe and Diſt. other whiles only his Lat. and Dift. is his 
bie Guide in fallingin with his intended Port. Tknow it is uſual to al- 


ioo near 7 fath. or 41 Feet to a Knot ; and ſo many of thoſe Knots as run 3 
= our in halt a Min. fo many Mites they count the Ship May to bein an Hour |} 
= 4nd if in half a Min. fbe run 413 Feet, then in GO Min. or an Hour, ſbe runs Þ 


dodo Feet, and thus they account 5000 Engliſh Feet, or to00 Paces to be 
EB a Mile, aud 60 of thoſe Miles to be u Deg. Fac as the whole Circumference n 
in any Great Circle is 360. But how is this known to he true? If it be an- = 19 
= fwered, that it is known to be fo by Experience; than I would know far- 9 
iber bywhat Experiment this was found to bt ſo; whereand by hom made? = | 3 
= T preſs this /o much the rather, becauſe Jam perſwaded we have at this Day , MF 
a4 many excelent Navigators in this Kingdom, and asgreat Voyages perform 
el, as from any other Place in the World; and I ſhould be glad to hear of 
= the Experimental Reſolution of this Problem by ſome of them, though it were 
but in running or 10 Degrees near the Meridian; for ſo Idoubt not but that 18 
E . which I have here written thereof, would receive farther Confirmation and i | | 
= better Entertainment, than haply it will now, being ſo much aifferent from | 
E the common Opinion and the Arts of Navigation and Coſmography 
won la be much more perfetied in a ſbort time. For one Error ( asia fruitful . 
Mot her } is oftentimes the Cauſe of more; and ſo the removing of one is 
© occaſion of removing. others, eſpecially when they do mutually ſupport one 
@atyotber. As we ſball here Brew how the Error in the Projection and 
de the common Sea-Chart is ſupported by this Error of. accounting 
only 300000 of our Feet to a Degree : and this in like ſort upheld by 
that, /0 that they will ſtand or fall together : and ſurely that had fallen 

- Jong ſince, being ſo manifeſily convinced, M it had not been upheld by this. 
For the ee of that { Imean the common Sea-Chart ) it was ſufficient © 
is know that the Earth and Sea make one _ ſpherical Body. But in 
© "diſproving and refifying this, it is neceſſary to know moreover what is the |. 
Quantity of that ſpherical Body. And to that end it was neceſſary 
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20 make a fn ſibie Application of our known Meaſures to a determinate Pur: 
of the Whole, that ſo the Quantity of that determinate Part being known,” i 
and the Proportion thereof to the Whole, the Quantity of the Whole might a 

be diſcovered. Aud this 1 have endeavoured in the Experiment following, 
 wwhich if I have not handled ſo exattiy in all Points as ſome would defire (that Mi 
requiring more Time and Charge than 1could well beſtow, yet I doubt not but = | 


A 


_ 


it will be found that I have come very near the Truth. Some haply will cen= 
ſure me, jor being my ſelf at the Expence io make ſuch an Experiment. Bux 
I was as jrugal in it as 1 could, adding Pains and Induſtry to fave Expence. 
I came up in ten or eleven Days, and had other neceſſary Occaſions to lead me = 
From one Place to the other, and did this, as a thing falling opportunely im my. x 
Way: But indeed, as in all other Parts of Learniig, ſ in the Mathematzicks, i 
= 8 eſpecially in their Application, or middle Mat bematicks (as ſome call them) - 
it is neceſſary with Speculation, to join actual and experimental Prabtie; 
the former being empty and uncertain without theſe: It is true that the Ma- 
 thematicks afford large Fields of delightful Speculations, wherein a Man might 
walk far with much Pleaſure: But if from ſo many fair Flowers he brings 
 bome no Honey, or from ſuch large Fields no Sheaves; I mean if he bring or 

_ thoſe Speculations, to ſome uſeful Practices, neither himſelf nor others are like © 
to receive much Fruit by them. But this indeed cannot be effected without 
 - more Labour and Difficulty ; yea, ſometimes it requires machanicaland bod, 
EErereiſe, which ſome eſteem too mean and unworthy to-ſtoop unto. But for 
my own part, I acknowledge to have had my Living and Maintenance by the 

- - Mathematicks, and not by Speculation only, but rather by my Practice therein, 
and thereforealſo I deſign what in me lies to make them fruitful to my ſelf and 
others, and to that end have ſpent in ſome principal parts of the Mathematicks, - i 
© near as much Time and Means in experimental Prattices and Conclufions, a- 
in the Speculation. Moreover, confidering that this particular Experiment was 
Propoſed above 30 Tears fince by our Country-man Mr. Edward Wright, ts 
invite ſome to the Trial of it, as a thing which he would have done himſelf if 
He hadfbund ſuch Furtherance aud Opportunity as he defired, whichit ſeems 
it did not, nor any other fincethat Time: Rather than ſo noble and ſo neceſſa, 
2 Problem ſhould longe Teſt unreſolved, I took the Opportunity offer d, hoping 

it may be an Occaſion to whet on ſome others to do the liks, This with ſome 
other Things, which I conceived to be wauting in the Practice of Navigation, 

I have handled in this enſuing Treatiſe, which I commend to your Friend 
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AP, J. The common 
a2 Quantiiy of @ Degree on the ſame, 5 
Ti a common received Opinion in England (and the like is in other Places) 


on 


A 


Paces make an Þalian Mile, and 60 of thoſe Miles in any Great Circle, upon 


tzbe Spherical Surface of the Earth or Sea, makes a Degree; and thus it is © 
= ſuppoſed, that a Degree contains 60 Miles, 6co00' Paces, or 300000 of our Eu- 
= gif Feet, and by ſuch Miles do Mariners, in their Voyages by Sea, keep their 
© Reckonings. And becauſe the whole Circumference of à Circle is 360 Degrees, 
= therefore the Compals of the Earth, according to this Opinion, ſhould be 21609 


Opinion touching the Compaſs of the Earth 


that allowing 5 of our Exgliſb Feet to a Geometrical Pace, 1000 of thoſe 


this Opinion. came, or upon what Experiment it ſhould be grounded, I cannot 


i 2 certai nly ſay: It may ſeem to be taken, or rather miſtaken from Prolomy, who 


mieemorlum ſexiginte, quinginta in terra conltituere Stadia, id enim conſeſſts demen ſionibus 


or 100 0/2455, an Orgay containing 6 Feet or 4 Cubits, as our fathom doth, the 
me alto is teſtified by Suidas and others: 80 that; Degree cotaining 300 Sta- 


Peet, where Prolomy wrote. Otherwiſe, that being true 


. 4 them contained in a Degree. 
; Puruvins, hath expreſſed the Quantity of the Ancient Roman Foot, where (by a 
| 3 probably be gathered that it was ſomething longer than our Exgliſ Foot. But 


the Alexaudrian and Egyptian Foot was much greater; For according to Here 
3 Mechanicus 5 Alexandrian Feet were equal to 6 Roman Feet: ſeeing then the an- 


= | theſe being Egyptian or Alexandrian Feet, as, it is moſt probable, being the Place 
; Y where Prolomy lived, there muſt be a far greater Number of our Feet in a Sa- 


* 
i . 


© faith, there are 500 Stadiams in a Degree ; the ſame was before affirmed by Ma- 
rin Tyrins of whomPtolomyſpeaking in the r3:bChap. ot his Book of Geograpby hath 
theſe Words, Sed in hoe, quaque refe ſentit, partem uncam qualium eſt Circulus maximus 


} 5 Lconſorum exiſtit, Now a Stadium, not only amovgſt the Greeks but as appears by 
F- FZhrodotus amongſt all other Natiens of Aſia, and in Egypt, did conſiſt of 600 Feet, 


diam, and evety Stadium 600 Feet, it follows, that a Degree muſt contain 300000 © - 
Peet, exactly agreeing in Number with the common received Opinion in England, 
= which therefore may ſeem to be hence derived, and would alſo receive much Con- 
© -firmatiod hereby, (he being an Author of tuch approved Credit) if it could be 
approved that our Exgliſo Feet were exact equal to the Egyptian or Alexandrias 
| that ſo. many of their 
Peet makea Degree; it will follow, that if ours be greater, there be fewer of them 
contained in a Degree; if lefler (as undoubtedly they are) there muſt be more of 


cient Roman Foot was ſomething greater than ours, the Alexandrian muſt needs 
be much greater than ours. 80 that whereas'Prolomy faith, there are 500 Sta- 
dliums in a Degree; and as we have ſhewed, a Stadium did conſiſt of 600 Feet, 


att 4 6 
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| ſuch Italian Miles, 2 1600000 Paces, or 108000000 of our Engliſp Feet. Whence . 
| 


Philander, in his Commentary upon the third Chaptetrof the third Book of 
© : competent Allowance for the ſhrinking of the Paper, being printed wet) it may i 


Aium, and ſo in a Degree; whence it is evident, that there is no ſufficient footing i 
3 -. for this common Opinion in the Aſſertion of Prolowy,  , Neither 
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LTNLeeither doth the Practice and Experince of Mariners in their Voyagse at Sea, 
prove it; for there is no Reckoning or Experiment at Sea ſet down by any (tha 

ER [hang fines confirmit. And though it be true, that in ſailing between two 
Places that lie near to one and the ſame Parallel, chey ground their Reckonigg 
chiefly upon this Suppofition, that 300000 of our Englib Feet makes a Degree ; ; 
Feet can 3 ſeldom or never by thoſe Reckonings diſcern the Brror, the rather 
tor that they have been, and for the moſt part are ſtill kept upon the Plain or | 
85 common Sea -· Chart, which makes a Degree in any Parallel equal to a Degree in te 
E zquincctial, and ſo makes a Degree in any Parallel to contain 300000 Feet ; and“ 
it's true, that in ſome Parallel aDeg. doth contain only 300000 of our Exgliſi FeetF;; 
namely, about that Parallel which is in Lat. 35 (as we ſhall farther ſhew bereaſter! WM 
3 ' near unto which have the principal of our Eaftern and Weſtern Voyages been 
made. And thus though this Opinion of 300000 Feet in a Deg. and the Projection 
of the common Chart, be botherronious ; yet becauſe the Error at the one doth 
355 ſomewhat ſalve the other, they could not be eaſily diſcern'd by Experience only 
Ikuis Opinion of 30000 Englmh Feet to a Degree; may ſeem alſo to be ſome 
thing confirmed by an Obſervation made by our Countryman Mr. £dwardWright, 
upon Mount Edęcomb near Plymouth, of the Semi-diameter of the Earth, which he 
hath ſet down in his Book, Of the Correfion of Errors in Navigation, Chap. 15. where 
he finds theSemidiameter to be 1831262 1 of our Epgliſh Feet; whence it may be 
gathered, that in a Degree of a great Circle of the Earth, there ſhould not be ful! ü 


4 


+ out 300000 of our Feet, But the way by him then uſed, tho it is very fit foe ü 
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the end whereunto he there applies it, namely, to find the dripping or depreſſion 
of the apparent Horizon beneath the true, according to the Heighth ot the Eye - 
above the Water; yet it will be eaſily granted to be an exact way for finding the 
3 - _ - Semidiameter, and conſequently the Circumference of the Earth, or a ee _— 
[of a Degree on the ſame; and fo he ſays there, that he uſed that way, becauſe: 
be wanted Opportunity to put in practice a more exact way. Wherefore for the 8 

_ farther Satisfaction of my Self and others in this Point, and chiefly for the n- 
ceſſary Uſe it hath in the Practice of Navigation, I have made the Experiment 

- following, that ſo the Quantity of a Degree, _— the whole Compal of the 
Earth mightat leaſt wiſe be nearly known in our Engliſh Meaſures.  ' 
CHAP. II. An Experiment made for finding the Quantity of a Degree, aud ſo the Mi 
LTLElbCEDieircumferente of the Earth and Sea, in our known Meaſures 
Having Occaſion to be in the City of York, about the beginning of June, Amo - MM 
141 1635, I made there ſ- -veralObſcreations of the Meridian Altitude of theSun, .- 3 
the laft of which was made the z1th of June; the Sky was every of thoſe Days 
ſomething overcaſt at Noon, yet not ſo much but that an Obſervation was moſt 
made to a near Scantling : And becauſe the laſt of thoſe Obſervations might be 
fir for the preſent Occaſion, and that Day was as clear as any of the other, we © 

if will here eſpecially make Uſe of that, being as followeth, + + _ 7 
Upon the 6th of June 1635, I made an Obſervation near the middle of the City = | 
pl York, of the Meridian Altitude ot the Sun, by an Arch of a Sextent of more — 
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than fire Foot Semidiameter, and - tound the apparent Altitude of the Sun that 
Day at Noon to be 59 deg. 33 min. | „ 5 
Il had alſo formerly upon the 11th of June, Anno 163 3, obſerved in the Ciiy 
do. London, near the Tower, the apparent Meridian Altitude of the Sun, and found | 
the ſame to be 62d. im. And ſeeing the Sun's Declination upon the x 1th of June. 
10635, and upon the 11th of June, 1633,was one and the ſame without any ſenſibte {| 
E difference ; and becauſe theſeAlt. differ but little, we ſhall not need to make any : 
” Alteration or Allowance in reſpet of Declination, Refraftion, or Parallax. 
EF Wherefore ſubtracting the lefler apparent Altitude, namely, 59d. 33m. from 5 Þ 
1 the greater 62 deg. 1 min. there remains 2d. 28 min which is the difference of | RN: | 
Lat. of theſe two Cities, namely, of London and York, Alſo by the aforeſaid Obſer- 
= © vation made at York it appears that the Lat. ot that City is 53d. 58m. almoſt 7 
But to our Purpoſe: Coming at that time from thence to London, I further . 
= found by Meaſure, that the Parallel ot York is from the Parallel of London 9149 Sa] 
Chains; every Chain being 6 Poles, and every Pole 162 of our Engliſb Feet; that N 
is every Chain 99 Feet. After what manner I found this to be ſo, we ſhall fur- 
tier expreſs bereafſter : But thus, as I ſay, I found that York is more Northerlx 
= than London by 9149 Chains: And before we have noted that theſe two Places 
differ in Lat. 2 deg.28 min. therefore it follows, that 2 deg. 28 min of the Meri- 

E -  dian of the Earth and Sea, is equal to 9149 Chains. And if accordingly we would 
know how many of thele Chains are contained in 1 deg, we may find that by the 
Baule of Proportion, firſt reducing the Degrees into Minutes, and then ſay, 
it che Difference of Latitude .. 148 oo, ar. 1.82994. ¼ 
* 5 gives ſuch a Number of Chains — — —3 | 
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Tuben 1 Degree, that is. 1.781 


gives of ſuch Chains = — — — 3709 — 3.56926 
and ſomewhat more, namely, 5 Feet, which reduced into Feet, make 367196 5 
"that is, 367200 Feet in a Degree, lacking 4 Feet; which here we regard not. 
Thus then according to this Experiment it is evident, that 1 degree of a great 
Circle meaſured on the Earth, is near 367200 Feet, which in our Poles of 16* 
Peet, is 222 54 Poles, and about one half; and theſe reduced into Furlongs, at 
440 Poles to the Furlong, make 556 Furlongs and 14 Poles; and laſtly, theſe re- 
Aauced into our Engli/o Miles, of 8 Furlongs to a Mile, make 69 Miles, and 4 Fur- | 
long, 14 Poles, that is 692 Miles and 14 Poles to a Degree.  -*. 
And hence, according to the moſt approved Hypotheſis of the Sphericity of . 
©”. this Terreſtrial Globe, we may find the Compaſs ot it as followerk, But firſt 
| | you mayijnote,that we ſpeak not here of the Compaſs of the Earth in any Parallel, 
bor lefſer Circle deſcribed upon any ſide thereof, that being various according to 
ie different Dift. of thole Circles from their Poles, but of the Compaſs taken in 
the middle or 222 thickneſs of the Globe; namely, in any great Circle, ſuch 
nas divide the whole Globe into two equal parts, of which kind are the Equinoctial, 
8 am the Meridians, &c. This being properly the Perimeter orCompals of a Spe- 
5% "Nob Tring aDegree is the 360 Part of the Circumference of a Circle (for any, 
iroumterence being divided actually, or by ſuppoſition, into 360 equal N. ſe 
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Parts are called Degrees) if we can find how many Feet, . Paces, Miles or other - ü 
known Meaſures, are contained in one ot thoſe Degrees, then ſhall weeaſily con- 
clude how many of the ſame known Meaſures are contained in the whole Circum- © - #4 

ference 5 But by the former Experiment, we find that in one Degree ofa great - 
Circle, on the Spherical Superficies of the Earth, there is contained 367200 Feet, .. 
therefore it is evident that 360 times 367200 Feet is the Compaſs of the Whole; 


7 


| 

wherefore multiplying 367200 by 360, the Product is 132192000 Feet, which 
reduced into Bar 855 is 8011636: And theſe reduced into Furlongs, are 200290 ⁶ | 
Furlongs, 36 Poles; and laſtly, rheſe reduced into Miles are 25036 Engliſh | 
Miles, and ſomewhat more, for the Circuit of the Earth and Se. 
If turther, we defire the Diameter and Semidiameter of the Earth; Foraſmuch 

as it is proved by Archimedes, that the Proportion of the Circumference of a Circles 
is to the Diameter thereof, almoſt as 22 to 7. Therefore by the Rule of Propor- _ ü 


tion, as 22 to 7, ſo is the Circumference of the Earth to the Diameter thereof: 


_ __ Now touchigg the Experiment, I confeſs, that to have made it ſo exact as were 


| So that multiplying the Circumference of the Earth, namely, 132192000 Feet b 
5, and dividing the Product, namely 92 5344000 by 22, the Quotient, name 
42061091 is the Diameter of the Earth in Feet, the half whereof, namely, = 
. 21030545 Feet is the Semidiameter of the ſame, being 21 Millions of feet, aud' 
| ſomewhat more. theſe reduced into Englifh Miles, as before we did the Cireum 
ſhew the Diameter of the Earth to be 7966 miles and ſomewhat more, and the _ 
Semidiameter 3983. And thus we have the Citcum. Diameter and Semidiameter 
of the Earth,as alſo the Quantity of a Deg; of the ſame Circumference, in known ' . "= 
| meaſures of Feet, Furlongs and Miles, Sc. There are only two things here whick 
may ſeem doubtful ; namely the Experiment itſelf, and the Hypotheſis of ibs 
| Sphericity of this Terreſtrial Globe, conſiſting of the Earth and Sea; for theſe 
being admitted, the meaſures thence deduced, as before, neceffarily follow. E 
i 


} 


requiſite, and in all Points, ſo as I ſhall ſhew in the Chapter following, would © 


have requir'd much more 'Fime and Expence than my Ability would reach unto. 
Yet having made my Obſervation at York, as aforeſaid, I meaſured for the moſt s 
part) the way from thence to London; and where I meaſured not I paced, i 
(herein thro* Cuſtom I uſually come very near the Truth) obſerving all the wax 
as I came with a Circumterentor, all the principle Angles of Poſition, or Windings 
of the Way, with convenient Allowance for other leſſer Wind inge, Aſcents an-d 
Deſcents: and theſe I laid not down by a Protractor after the uſual manner, but 
framed a Table much more exact and fit for this Purpoſe, as we ſhall after ſhew;s ] 
ſo that I may affirm the Experiment to be near the Truth. JC O_ 
Touching the Hypotheſis, that the Earth avd Sea make one Sperical or round Bo- ' , i 
dy, it is generally agreed upon by all the Principal Philoſophers, Aſtronomers, R 
Geographers and Navigators, Ancient and Modern: Some Reaſons demonſtra- ' * 
tive for the Confirmation thereof may be theſe. Firſt the Eclipſes, eſpecially ß 
the Moon, which are cauſed by the Shadow of the Body of the Earth, being inten- 
poſed between the Sun and Moon. And foraſmuch as this Shadow doth fall upon 
the Moon always, and upon every fide Circular, and ſo appears to us; it is man- 


feſt by the Opticks, that the Eart from whence it proceeds is a Spherical Body. . 
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JJ 
E” Secondly, Li 

EF tion of the Moon between the Sun and thoſe places where it appears eclipſed ; 1 
day, it could not be determined when, and in what place ſuch an Eclipſe ſhould 
3 a and where not, if the Form of the Earth were not known: But ſeeing tbe 
places where ſuch Eclipſes happen, and where not, may be, and are uſually de- 
1 termĩined , and that upon this ground, that the Surtace of the Earth, is Spherical, 
itt is thence alſo ratified to be a Truth. e e 


5 


dAdian ſooner to thoſe that are refident in the Eaftern parts, then to others more 
Meſterly, and that in a proportion anſwerable to the Roundneſs of the Earth, as 
the Planets and Stars are upon our Meridian at London ſooner almoſt by 4 Hours, 
chan they are to thoſe that inhabit the Summer Iſtands, and the Confines of Vngi- 
nia and New-England: And ſo in Eaſt· ſadia, and other Eaſtern Regions, the Sun 
and Stars areſooner upon their Meridian than upon ours, which is manifeſt to be 
FE fo; as by other Reaſons, ſo eſpecially by the Eclipſes of the Moon: For an 
Eelipſe of the Moon has not in it ſelf any Diverſity of Time, being at one and 
che {ame Inſtant without rel pect of Places; yet becauſe in the Eaſtern Parts the 
Day is begun, and it may be far ſpent before it begins in Places tar Weſterly, _ 
= therefore ſuch an Eclipſe may appear to the Eaſtern Inbabitants towards the End 
od their Night, which to the Weſtern appears in the beginning or middle of the | 


25 


tte different Diſtance of thoſe Places in Longitu lde. ES 
EF  Fourthly, Furthermore we lee, that going or ſailing to the Northwards, we 
basve the Artick Pole, and northern Star more elevated, and the Antartick Pole 
and Southern Star more deprefſed, the Elevation Northerly encreafing equally 


1 7 * 
} 


Aſcenſion, Decenfions, Occultations, Emerſions, and Amplitudes of riſing and 
letting of the Sun and Stars in every ſeveral Latitude, agreeable to the Hypo- 
© theſis of the Earth's Sphericity. All which could not be ſo, if the Earth were 
of any other than of a e bb ĩ i u WR OY 5 OO 
” - © "Fifthly, So if we ſtand upon the Sea-ſhore, and ſee a Ship far off under Sail 
making towards the Land, at firſt weſce only the Top. Sails or higheſt Parts, and 


$a Ati 5 


ewiſe the Eclipſes of the Sun, which are cauſed by the Inter "5 5 I 


Thirdly, The San, Moon, and Stars do riſe and ſet; and are upon the Meri» — — 


= {ame Night with them: and ſo the Difference will be more or leſs, according to Rs, 


with the Depreſſion Southerly, and either of them proportional to the Diſtances . 
which we go: The like happens in going to the South warde Beſides the Oblique 


withal do manifeſtly behold the Convex Superficies of the Sea, as it were raiſed Z Z 


And interpoſing it ſelf between our Sight and the Hull, or lower Parts of the Ship, 


tte ſever 
5 5 Sixthly and Laſtly, (to add no more) The Navigations of theſe latter Times 
make it apparent, thoſe eſpecially that have been made round about the World, 
© as thoſe two Voyages by our famous Country- men Sir Francis Prabe, and Mr. 
FT Thomas Candiſb, os which ſeverally {ailing from our Coaſt to the Vet- Buddies, 
And paſſing the Straights of NMagellane, continued their Courle Weſterly, till 

E they came into thoſe Parts which are from us to the Eaſtward, namely, to the 
3 afl badi, and ſo ſailed ſtill Weſterly till they came to Cape Bon Eſperance, 


and thence returned into England: Having failed about the whole Terreſtial 


till fhe approaches nearer, and this uniformly e ry way alike and proportionably to IONS 
1 a4 diſt. which d oes evidently demonſtratetheSpherical Roundneſs thereof. 


= 


| 888 he Seaman's Fahne. - © 
Globe, they found nothing by her NEEyaOgs ONE different from the i 
uniform Sphericity thereof in all.itsParts. That they came ſhort in the Number 
of the Days, one, or reckoned the Time of theirAbfcence leſs by one DayandNight 3 

than they which remained at Home, this farther confirms the thing in hand. 
Yet whilſt we {peak here of the Roundneſs of Earth aud Sea, we intend it not 

ſo ſtrictly, as if it were a thing turned round without any inequality to its Super- 
fices ; but as a Bowl or Ball, though it hath ſome Duſt or ſmall Grains of Sand - 
cleaving thereto, may ſtill be ſaid to be round. So though the Land, Hills, aud 
Mountains be ſomewhat raiſed above the Spherical Superficies of the Sea, and if 
there ſhould be alſo ſome Valleys or Bottoms more depreſſed; yet ſeeing the 


greateſt of theſe Innequalities, have ſearce any ſenſible Proportion to the Whole, 


"ELF "> TY, * 2 — 0 ook 
22 — — Ed. R | 
— . 
* . 
— 


we may well affirm the Whole to be round. | 5 
The Relations made of the prodigious Height of ſome Mountains, as to be 6 
or 70 Miles high, if it be underſtood of their perpendicular or direct Height, are 
fabulous. The Mount Atlas is recorded by ſome of the Antients, to reach up al- 
moſt to the Moon, and to be as it were a Pillar for the Heavens to reſt upon, being 
meaſured Geometrically by Zratoſthenes, the Perpendicular or upright Height | 
from the Top thereof to the Valleys beneath, was found not to exceed roStadinms, : 
which of our Engliſh Meaſure is little more than a Mile and a Quarter, a Stadium 
not much differing from our Furlong, and the like might be ſhewed of others. 
But if we admit the higheſt Mountain to riſe Perpendicular above the Spherical 
Superficies of the Sea two Miles, yet ſeeing theDiameter. or whole Thickneſs ok 
the Earth, is, as we have betore ſhewed, 7966 Miles, this Exorbitancy or Diffe- 
rence of two Miles is of ſmall Moment; yea, if there were any Mountains eight 
Miles in Height upright, yet this compared with the whole Thickneſs of the 
Earth, is little more than one thouſandth part thereof; therefore we may con- 
clude that this Terreſtrial Globe, confiſting of the Earth and Sea, is Spherical. 
We come in the next Place to ſhew, by what way of meaſuring we found the 
Parallel of York to be diſtant from the Barallel of London 9149 Chains. And ſo 
| how the Diſtance of the Parallels of two Places may be exactly meaſured. —_ 
Chap. III. A moſt exatt Way for finding the Quantity of the Diameter and Circum- © 
—.— ference of the Earth and Sea, and of a Degree on the ſame. = 
: 1 Do the more fully ſet down the Way of making this Experiment, that ſo I may 
give an Occaſion to any who are ſo nobly minded for a publick Good, as to be 
at that Charge, to make a farther and more exact Trial thereof. Now then 
- the beſt and perfecteſt Way is, to obſerve ſo exactly as may be, the Summer 
Solſtitial Altitudes of the Sun at two places fo far diſtant aſunder, and lying ſo 
+ near North and South, each from the other, with ſo direct and fair a Way betwixt 
them as conveniently may be choſen ; Suppoſe for Example, Cbriſt. Chureb and 
. Berwick, or ſome other Place in the farthe part of Scotland; for the further 
| theſe two Places are each from other, the more perfectly may this Buſineſs be 


performed, Then meafure as truly as is poſſible, and ſer down in a Book all 24 | 
the Way between thoſe two Places, with iche Windings, Aſcents and Deſcents 


a 5 
that are therein, whereby with the Help of the enſuing Table, you may eaſily Af 
and exactly find how much the e more Southerly than the other. For 
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e eim, Pragrce, . © Oo 

| this Purpoſe, the plain Table is not the fitteſt Inftrument, but rather a Theod:lire, 

or Peraffor, or ſome other of that kind, obſcrving diligently the Variation of the 

Needle. The Chain may be 6 Poles long, er rather 100 Feet, and the Table fit- 

ted accordingly(but the Table following is forPoles) if it ſhould be much longer, 

it would be too heavy. The bigh-ways are commonly creoked ; yet becauſe of ſun- 

dry Obſtacles and Impediments which are incident out of the Way, and becauſe a 
Man cannot certainly at firſt direct himſelf the neareſt and beſt Way to the Place 
intended, it would be expedient to meaſure the diſtance as aforeſaid ; firſt in the 

High- ways leading from the one to the other, and then in the neareſt and beſt 

Way that could be choſen between them; and ſo if any notable Error happen in 

the one, it may be diſcovered and amended in the other. The Form of which 1 
obſerved in ſetting down the Meaſures andAngles was according to this Examp. 
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I., is to be underſtood that the Table here following, was before calsulated to 
ſerve inſtead of a Peraffor or Circamventor, or other graduated Inſtrument, and 
” for a Chain of z Poles, which for the moſt part l uſe, yet it may be very well 55 
pajlied to a Chain of 6 Poles (as in this Buſineſs it was) reckoning every Chain to be 
two, Cc. And thus tor every 10 Chains, of 6 Poles to a Chain, I make 2 Stroaks, 
ſignifying 2 Changes or 20 Chains, and if there be any odd Chains, for thoſe I 
tet a figure in another Line next below ; and if moreover any odd Poles, whether 
one or two, for thoſe I ſet another Figure in a third Line below. Thus the laſt 
Fatrance before-going, being SE. 5 Degrees, ſigniſies that the Line upon which 
HEH went, was from the South part of the Meridian to the Eaſtwards,. 
making an Angle with the Meridian of 5 deg. the ↄ Stroaks ſignify 
Fc. e 37 or 90 Chains, the 1 36h 5 fignifies 5 Chains, and the Figure 2 two 
Poles. So that it is to be read thus, South-cafterly 5 Deg. 9 Changes, 5 Chains, 
and 2 Poles, and the like is ts be underſtood of the reſt. But for the moſt part, 0 
ba ving liberty of Ground, I end the meaſure off every Line, either with a whole 
Number of Changes, or at leaſt of Chains. Is 
And thus proceeding all Day, towards the Evening, or when elſe I have time 
convenient, I reduce all theſe Diſtances upon what Lines orAngles ſoe ver they be 

0 Diſtances of North or South, Eaſt or Weſt, as here appears. Deg- 
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5, 8 4 0149 913 
1 Bo | oozo| Coco] 
| bras 8 1 | 16286 | 4378] 052 
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I Pohes, 1215 116286 4726 | 


Chains is but the tenth part of 5 Changes 149, to be put in the 8 


Is to be underſtood of all the reſt. Now ſuppoſing this laſt to be a place, whoſe Diftance and 
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e Dijtances \ North. | South | Exff. 
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We will explain the laft, and fo the reſt may be eaſily underſtood ; South Faſt 5 degrees, i 

- 4455.2. Here becauſe have SE. the Numbers taken out of the Table muſt be. 
put in the Columns intituled South and Eaſt Then in the Table under 5 deg. I look for 9 
Changes, and find againſt it 690, and in the adjacentColumn under theComplement thereof” 
2.35 : and becauſe SE. 5 dep. is leſs than 45 dep, that is nearer the South than the E. I put it 
into the Column entituled South 2690, and in that entituled Eaſt 235; then again inthe 
fame Tabular Column under 5 deg. I find againſt 5 Chains (cutting off a Figure, becauſe 5. 


: lumn, and 13 for the E 
Column. Laſtly, againft 2 Poles, I find for the S. Column 20, and for the E. 2: andthe like 


Situation from the firſt is required; I ſum up the Columns ſeverally, and of the North and "i 
8. Columns, ſubtract the leſſer from the greater, and ſo of the E. andW. Columns; and ſo it 


will appear how much N. or & and how much E. or W. the laſt place is from the firſt. 


: Poles: andthus I proceed all the way. Now touching the Angles of Aſcent andDeſcerit of 


witho 


As in this Examp. we find the laſt place to be to the 8 ward of the firſt 1628 Poles, for the 
laſt Fig may be cut off, being uſed in the Table only for the more exactneſs, or may be mades 
Fraction, and ſo it is 1628, Poles: Likewiſe the laſt place is to theE.wards of the firſt 452+ 
Hills and Valleys; to have obſerved them exactly, would have required more Time ant 
Cys than I could of my ſelf beſtow, yet I made Allowance for ſuch of them as were of 
moſt Moment: He that would obſerve them all, may either make 2 or 3 Col. more, or keep” 
an Account of them a part by themſelves. But if he intend no farther Uſe of them; but to 
find the neareſtDiſt. he need not ſet them down but make allowance for them on the Ground, 
keeping his Diſt. entire without Fractions. As admit I obſerve the Aſcent from a Valley to 
the Brow ofa Hill to be 14d. above the Level or Horizontal Line, and that meaſuring Line 
the Diſtance to be 3o poles: I turn to the Table, and under 14d and againſt 10 Chains Ifind 
2911, and 726, ſhewing that the Level or Horizontal Diſtance from my Station to that Broc 
is only 29125 poles, and that the height of thatBrow above the level Line is but 5 ,25 pole? 
but finding thus that the IIypothenuſal being 30, the Baſe or level Line is but 29 5, that 
is, Ieſs by +32, becauſe I would avoid this Fraction, Ladd to the end of the foreſaid meaſure 
of 30 rr upon the level Line, ? ofa pole, and then I may account my ſelf diſtant from 
the place in bag,” 0 wU in a level or HorizontalſLine, and fo ſet down the Diftance-/* 

ut a Fraction: The like is to be underſtood of all other Aſcents and Deſcents. Hers 
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The Structure of this Table is from this Ground 


As Radius is in Proportion to the Diftance of the two Places meaſured in their Riicmb:. 1 
fo is the Sine of the Complement of that Rhomb, to the Difference of the Latitude of the 


two Places. . e | IN x tad 
And ſo is the Sine of thatRhomb, tothe diſtance of the Meridians of thoſe two places. 


As admit I meaſure South Eaſterly 20d. 302 Poles, here then the Rhomb upon which : I 


I meaſure, making with the Meridian an Angle of 20d. I fay, 
As Radius is in proportion 
To the dſſtance meaſured, 300 Poles — 
So is the Sine of the Complement of the Rhomb SE. 20 deg. 


Jo the difference of Latitude 281 r fere 


x 


I meaſured, by 291,43 Poles 
Now for the diſtance of their Meridians, ſay, 
As Radius is in proportion 


To the diſtance meaſured 300 Poles(ĩ =——_—_— — — 2477122 
So is the Sine of the Rhomb South Eaſt 20 deg. — — — — 00 53405 
- | To their difference of Longitude 102 555 — — —___ I 
LSE RR N 3 
Ln. - | And thus Ifindthe Place whereunto I meaſured, is more Eafterly than 
1 12 3 the place from which I meaſured, by 1022 Poles and ſomewhat more, 
2 2 38 and in like ſort may be found all the other Numbers expreſſed in this Ta- 
3 271 ble; hut having thus found for every deg. to 45 deg. two Numbers, the reft ;-- / 
472% may be deduced from, as in this Example 300 5 


6169.14 thisDegree, the differenceSoutherly is 281 Poles, it muſt be for 5 Bange, 
7197.33 which is juſt half fo much by almoſt 141 ; and for one Change which is a 
8, 25.52 tenth part, 28 2 fere, and ſo for 2Changes twice ſo much, that is, 56-4, for 
91253-71} 3 Changes thrice ſo much, that is, the Sum of the two former namely 


: 1028192 -$4-5, and ſo by Addition only you may find the reſt, as in this 'Table,. 


which I ſhall need to proſecute no further. And thus you may take it to the hundred or 


thouſand parts of a Pole; but this for ordinary occaſions, for which it was firſt inten- 
ded, may ſuffice. And according to this Example, it will be eaſy to frame the like Ta- 
ble for a Chain of any other Size, or for any-other Meaſure which you uſe. - 


It may be objected, that howſoever this Rule holds true in plain Triangles yet the 
e here uſed are neither plain nor ſpherical, for a plain Triangle is made of three 
right Lines, a ſpherical of three Arches of great Circles, but in this, the three ſides are of 


— 


three ſeveral kinds, namely, one ſide is an Arch of the Meridian, and ſo of a great Circle, 


another an Arch of a parallel, and ſo of a leſſer Circle, the third ſide or Hypothenuſal 


being the Rhomb is no Arch of a Circle, but a Segment of an Heliſpberical Line. But 1 
anſwer, That notwithſtanding this may be ſpeculatively conceived, and ſo be demonſtrated 


# 


20ũ9m be no plain Triangle; yet in ſo ſmall diſtances as theſe which here we uſe, there can 
be no ſenſible, nor ſcarce any numerable difference. Yea, the diftance between two- © 


parallels by the Rhomb and diſtance given (being the thing here chiefly aim'd at) is very _ 


cxattly found by this Rule, as before we have ſhewed, and more fully by Mr.J/right,, Z 
| ; | : : ; 8 1n: *: 


——— 2 T2 
. 9 91299- i 
S - ——— —__ 245071 0 

Whereby it appears, that the diſtance of the Parallels of theſe two Places is 251 ,2=- ]kƷ7 
Poles, or that the Place whereto I meaſure is more Southerly than the Places from whence 3 


140 1 oles, at 3 Poles to the 
— 3113295] Chain, is 100 Chains, or io Changes: finding that in io Changes upon 


F366 © © "The Seamans Pradie, " 


n his Corection ef Errors in Navigation. Whence we may conclude that the parts of the 

Meridian collected by this Table according to the Rhombs and Diſtances, as before we 

have ſhewed do give the Meaſure of the Segment of that Meridian intercepted between 
the Parallels of the two Places propoſed | | 


1 * 
— — 


'CH A P. IV. Of the Difference of Longitude, Poſition, and Diſtance of York and Lon- 
don, And how the Maps of England may by this Experiment be reformed, eſpecially in the 
Latitude of Places. x | a 3 


— — — 


. 


mY 


E come next to ſpeak of the Eaſterly and Weſterly Diftances, gathered as before 
P is ſhewed by theſe Tables, and to find thereby the Difference of Longitude: 
and of this we will give an Example in the aforeſaid Experiment: Whereby we find 
that the Difference of Longitude, or the Eaſt and Weſt Diſtance between York and Lon- 
dun, is near 14009 Poles. London being ſo much more Eaſterly than York. And before 
ue have found that in a Degree of the Meridian, and conſequently in a degree of the 
E Equinoctial, there is near 37095 Chains, at 6 Poles to the Chain, and theſe 14000 Poles 
Y . converted into ſuch Chains, are 2333z. | | ._ We 
E. Which 23334 Chains for finding the difference of Longitude, are not to be reckoned 
in the Parallel of York, that being too much Northerly; neither in the Parallel of London, 


L. uatitude of 52 deg. 45 min. Now to find what difference of Longitude is anſwerable to 

this 23333 Chains in the Parallel of 52 deg. 45 min, Sayy, | | 

_- nt in Proportion 5 | OS FE ns AE: 

Io the dine ep N the Latitude 52 deg. 45 min.q 9.8197 

„So is the Meaſure ofa degree in the Equinoctial 550955 —— ——————3 56927 
E. To the Meaſure of a degree in that Parallel 224575 -— — 4 
And thus ue find that in the Parallel, whoſe Latitude is 52 deg. 45 min there are 2245 

Chains anſwering to a degree, whereby it appears that the difference of Longitude 
between York and London is more than one degree. And to find how much more, ſay 
again by the Rule of Proportion SH, | 1 


As the Meaſure of a degree 2245 15. Co, A.. —— 6.64876 
Is to adegree in ſeconds, 360ͤ ꝙ——::ͤ HK 2 — 8 
S5Sͤs is the Meaſure given, 23337 =— ———=—— =— 3.36797 
To the Number of ſeconds, 3741 —— ——.— — 3.5 7303 
Which reduced is 1 deg. 2 min. 21 ſecond. And thus we find that London doth differ 


in Longitude from 7ork 1 deg. 2 min. 21 ſeconds, being ſo much more Eaſterly. 
 _ - Thus having the difference of Latitude as alſo the difference of Longitude between 
_ theſe two Places, we may (according to the ſecond Problem of ſ ailing by Mercator s- 
Chart) find the Rhomb from London to York to be 14 deg. 20 min: from the North to 
the Weſtward ; that is, North and by Weſt, 3 deg: 5 min. Weſterly, and the diſtance 
in that Rhomb 9442 Chains. But their diſtancè in the Highway, by reaſon of the 
_crookedneſs and unevenneſs of it, was more by about an eighth par; And the like 
might be done for other intermediate Places between theſe, but ecting Brevity, we 
| £: — that over, as not much pertinent to our preſent purpoſe, þo © | 238 
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being too much Southerly, but in a middle Parallet between both; namely, about the 


CA The Kan ER AE 
„ Of dividiug the Log-Line, and reckoring the Ship's 8 6 R *- 7: 
5 T HERE be four things upon which the Practice of Navigation eſpecially is ground 


ea, namely, the knowledge of the Longitude, Latitude, Courſe and Diſtance. 
duching the Longitude tho it may be found by the other three, yet hitherto there 
hath not | delivered any genera Rule, true and practicable, whereby the Longitude * 4 
of Places might be immediately and ordinarily found of themſelves The Latitude 4 
| Places might be immediately found by Obſervation of the Sun and Stars, as we have for- 
merly ſhewn in the Appendix to the Hoctrine of Triangles : The Courſe by the Compass, 
the 33 being duly obſerved, wherein we have many good Mariners very expert; 
this we have alſo Pandled in the Doctrine of Spherical T riangles. The Diſtance run, is 
found of it's ſelf by the Log: line, whereof we are here to ſpeak. | 425 15 23 a 
The ground of finding the Diſtance run by the Lag. Iine, is merely conjectural, being 
founded upon this Opinion, that 5 of our Feet make a Pace, and 1000 ſuch Paces make 
a Mile, and that 60 ſuch Miles make a Degree; ſo that a Degree ſhould contain 300000 
of our Feet. But it appears not only by this Experiment, but even by all others that 
were diligently taken, and their Meaſures to us known, that there 1s a greater number 
of our Feet contained in a Degree. 3 3 e 7 
There be three things (as I conceive that have cauſed this Error to be ſo commonly 
received and tolerated. The one for that it does ſomewhat counter poiſe another contra -** 
Error in the practice of Navigation, namely, in the Uſe of the Plain Chart; for the =} 
Error which is there committed by making every Parallel equal to the Equinoctial, and 
ſo eyery Degree in them greater than they ſhould be, is ſomething moderated by this 
Error; whereby the meaſure of a Degree is efteemed leſs than indeed it is. For Inſtance: 
it is evident by the Globe, that the Meiridan, concurring in the Poles grow nearer and 
nearer together, as they grow towards the Pole, inſomuch as if two Meridians be diſtant 
in the Equinoctial 10 Degrees, that is 600 Miles, the ſame Meridians in the Latitude of 
35d. will be diftant little more than 490 Miles. Now if unto every Mile we account 
according to the former Experiment 6120 Feet, then is the diſtance of thoſe twoMeridians 
in that Parallel near 3000000 Feet. In like fort in the Plain Chart 19d. of that Parallel 3 
(as of all others) is made equal to 10 deg of the Equinoctial or Meridian; ſo that the _ 
. Diſtance of thoſe two Meridians will upon the Plain Chart be 600 Miles; but one of theſe - 
Niles contain only 5000, Feet, fo that the Diſtance is but 3000000 Feet equal to the 
former. And although theſe Errors in other Cates do not juſtly ballance one another, as in 
this Example, yet that of the Plain Chart is always ſomething moderated by this order, and 
ſo much the more, by how much they are nearer to the foreſaid Latitude I grant that this 
is only ſo when the Courſe is near unto the E. or W. Points; but withal 1 ſay, that this 
kind of Reckoning is (in a manner) then only uſed: For he that runs any Courſe near the 
Meridian S. erly or N.erly, hath a more certain way of Reckoning, namely, his Latitude, 
which he finds daily by Obſervation of the Sun and Stars, upon which he will depend, 
either neglecting, or at leaſt not regarding his Dead Reckoning. Vea, it may be never 
caſting the Log. ſo much as once in ſuch a Voyage, having a more ſure ground for his 
ANY But in a Courſe that is near E. and W. foraſmuch as there is no way diſco- 
vered for finding the Long. he is driven of neceſſity to make Uſe of his Dead Reckoning, - _ 
We might add moreover, that the principal Voyages of this kind, I mean of thoſe wick 
conſiſts of Courſes much Eaſterly and Weſterly, as to and from the West. Indies, and the | 
Parallel of Cape Bon Eſperance, are near unto this Latitude of 39 deg ſo that as ſome of 
them are more Southerly, others of them are more Northerly. FO 
Eut to inſiſt no longer upon this, I ſuppoſe a ſecond Cauſe to be, for that Men 
commonly deſire to have their . before their Ship as they ſay, that they fal! 
| | LOS | ok 
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rr 
not with a Place before they look for it: And this comes ſo to paſs, whilſt the Miles are 
 Accounted leſs in Meaſure, and fo more in number than they are indeed 8 
And thus, though there may ſeem to be ſome Commodity in theſe Errors, eſſ pecially when 

they do nearly ballance one another; yet becauſe they ſeldom do ſo, but always leave Men 
in Uncertainties, and ofrentimes in great Perplexity and Danger, it is much ſafer and 
detter to reject them both, and to imbrace thoſe Ways which are evidently grounded upon 

Truth, though there may be in them ſome more Difficutly at the firſt. Yet I confeſs, that 
which reforms one and not another, may ſometimes err ſo much the more thereby. And 

I doubt not, but many u ould reform them both, if they could certainly do ſo 5 

Thherefore a third Cauſe of admitting and retaining this Error ſeems to be, for that there 
hath no Way been delivered from evident and certain Grounds for the recti fying of it I 
doubt not but many have found Errors in their Reckonings, ariſing from hence, that they 
account only 309coo of our Feet to a 7. but not knowing certainly where to lay 
the Fault, have imputed it ſometimes to il Steerage, otherwiles to the Variation of the 
Needle, or to ſume Miſtake in their ee ai to ſome Error in their Plots, or to ſome 

Currant, or ſuch other Accident, and ſo the Error hath reſted unre formed Wherefore, 
although the practical Performance of this Problem, for finding the Circumference of the 
Earth, or the Quantity of a Degree on the ſame, have many ſingular Uſes, which I can- 
not now touch; yet that which among the reſt I chiefly aim'd at, was that we might 

have a more ſure and evident Ground for dividing the Log-line, and for Reckoning theShip's 
Way or Diſtance run more Tray upon any Rhombor Point of the Compaſs than formerly. 
And now to apply it to this urpoſe ve have noted before (Chap. 2) that by the Ex- 
periment there expreſſed, we find in a Degree on the Circumference of the Earth and Sea, 
367200 of our Engliſh Feet, wherefore retaining ſtill the ſame Diviſion of a Degree, into 
o Miles, or 20 Leagues, (as hath been formerly uſed) a Mile will contain 6120 Feet, or 
1020 Fathom : and ſo a League contains 10+ 360 Feet, or 3060 Fathom ; for dividing 
367200 by 60, the Quotient is 6120, S. Thus then 60 Miles being a Degree, every, 
Mile is 6120 Feet. | | 3 3 
No ſuppoſing the time of the running out of the Log: ine, to be Meaſured by a Half- 
Minute Glaſs, if we obſerve how many Feet or Fathom ſhe runs in half a Minute, we may 

thereby find her Way for an Hour, or 4 Hours, or for any other time propoſed. . 
As admit there runs out of the Log lins in half a Minute's ſpace 5 Feet, or 8 F athoms, 
and you would know what way the Ship makes every Hour after the ſame Rate; ſay by 
the Rule of Proportion. | | „ ; 

If half a Minute gives 51 Feet, what gives 60 Minutes? Or, | 
If x Minute gives 102 Feet, what gives 60 Minutes? : 
And ſo multiplying, you ſhall find 6120 Feet, which is one Mile, Or, if you would 
find her way for 4 Hours, which is 240 Minutes, fay, | 

As 1 Minute is in Proportion to 240 Minutes; 

So are 102 Feet to 24480 Feet, or 4 Miles. | "on 
Or if you would have it in Fathoms; ſay, . | | l 
As 1 Minute is in Proportion to 240 Minutes, | | cn 


* 
*% — . 


So is 17 Fathoms to 4080 Fathoms, the Ship's way in 4 Hours. 


I be like is to be conceived, if yourGlaſs be for any other Quantity of Time above or 
under balf a Minute. | . 1 
Some have thought that the way which the Ship maketh, may be known to an old Sea- 
man, by Experience (as they ſay) that is, by Conjecture, which Opinion makes ſome 
neglect the Uſe of the Lg leaſt they ſhould be accounted young Seamen. Eur as he 
that rides often, will have ſome near Gueſs how far the pace he rides will 2 * 
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1 — YE FT 1 * * x 
N - 
4 FT? 7 * — 


- The Sea man's Practlie. 


* l 
* 21 92 
— 

- 

. " 


- * 
% 


failed, and hath kept an Account of the Ship's way by the Log will be able to give ſome 
near Eſtimate of her way without the Log. But it is incident to ſome Men to have ſuch 
a Conceit of this their 1 that they think it more certain than the Rule it ſelf. 
from whence it is derived, eſpecially if it chance to anſwer their Expectation at ſome- 


times It is thought alſo that the Ship's Way may be known by tuo Marks on the Ships 


i 
him in an Tour (becauſe he hath often obſerved it formerly ;) ſo he-which hath often 


= 
* 
7 
4 
* 
4 
9 
— 


ſide. But this is doubtleſs very uncertain, both by reaſon of the Shortneſs of the Time, 4 


and in reſpect of the dead Water (as they call it) by the Ship's ſide. For the Water 
which is near the Ship is drawn along with the Ship in her Motion, and ſo much the 
more, by how much it is nearer 8 | Bn a Bong 

But if any deſire to make Trial of this way, it is to be conſidered, . that 17 Foot is 


' ++= part ofa Mile, and 10 ſec of a Minute is +2; part of an Hour; Therefore if 
there be two Marks on the Ship's ſide, diſtant 15 Feet, if the Ship run the diſtance of 


theſe two Marks in 10 ſec. ſhe runs a Mile in an Hour, if in 5 ſec two Miles an Hour, 
if ſhe runs that diſtance in 2 ſec ſhe runs 5 Miles in an Hour. And fo always dividing 


w ſec by the number of ſec. in which the Ship runs that Diſtance, the Quotient ſhews the 


Miles and par's of a Mile run in an Hour. 


But if the Dittance of thoſe two Marks be 34 Feet, if ſhe runs it in 20 ſec. it isafier 2 


a Mile an Hour: if in 10 ſec. two Miles an Hour; if in 5 ſec. 4 Miles an Hour; and fo 


oy es. 20 ſec by the number of ſeconds in which the Ship runs that Diſtance, * 


the Quotient ſhews how many Miles the Ship runs in an Hour. As if the Ship run that 


Diſtance of 34 Feet in 8 ſec. then dividing 20 by 8, the Quotient is 24, ſhewing that ſne 5 


runs 22 Miles in an Hour. Or if ou can conveniently make the Diftance of the two 
Marks on the Ship's Side to be 51 Feet (for the further they are diftant the better) then 
if the Ship run that Diſtance in 3o ſec. it is a Mile an Hour, if in 10 ſec. it is 3 Miles. 
an Hour, and fo always dividing zo ſec. by the number of ſeconds, in which the Ship 
is running that Diſtance the Quorientſhews after that rate how many Miles the Ship runs 
in an Hour. Otherwiſe you may do thus: Divide 17 Feet into 10 f | 
of thoſe parts on the Ship's fide as conyeniently you may, which aceording to the Ship's 
length will be more or fewer. 'Then when the Ship runs one of thoſe Parts in a ſecond 


of Time, it is a Mile an Hour; when two, it is two Miles an Hour; when five it is five 


Miles an Hour. And in general, if you divide the number of Parts run, by the Time 
of running accounted 1n ſeconds, the Quotient ſhews what number of Miles after that rate 
are run in an Hour. As if ſhe run 39 of thoſe parts in five ſeconds, it is fix Miles an 


Hour; for dividing 30 by 5, the Quotient is 6; ſo if ſhe run 42 of thoſe parts in io ſe- 


conds, dividmg 42, by 10, the Quotient is 45, which ſhews the Ship's way at that time 
to be after the rate of 4 Miles and two tenths of a Mile in an Hour... | 


But for keeping this account of 'Time, it may be done either N for that 9 


purpoſe, or by pronouncing certain Werds or Numbers: As the Time wherein a Man, 
tells twice 60, pronouncing every Number as faſt as he can conveniently and diſtinctly, 
is about a Minute; 1o that the time wherein a Man is numbring 60, is half a Minute 
or 30 ſeconds; and whilſt. a Man is numbring two (as oue and twenty, two and twenty) 
is a ſecond, and ſo whilſt a Man is numbring from twenty to thirty is five ſeconds, 
from twenty to forty, ten ſeconds, & But in numbring from one to twenty, you 
way obſerve the ſame times as in numbring from one and twenty to forty, and this will 
not be hard to do; for whilſt a Man pronounceth one and twenty, two and 
twenty, three and twenty, &c. there remains a certain Impreſſion in the Fantaſß 
whereby a Man is able in the ſame time to pronounce one, two, three, &. And 
e rs o : C2 * : although 
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arts, and ſet as many 2 


* 


* 
1 


| a4 | 6 * Ds N 4 3 . ; -2 . : 
—_ - R 22 2 8 
10 TDye Seaman's Practite. 


Although this Rule of numbring twice 60 for a Minute's ſpace, be not general 
k to all Men, becauſe ſome are ſwifter or ſlower in the Pronunciation than 
1 - others ; yet after this Example, a Man making Trial, may frame a Rule to 
” himſelf, whereby he may coe ſomewhat nearer the Truth. | 
A But leaving theſe, we come to the Divifion of the Log-line, according to the half 
winute Glaſs, which is more ufual and certain: And confidering, that half a 
| minute is of anHour 22 part; therefore the Ship's Way running 51 Feet in half 
a2 minute is a mile an Hour; it ſhe runs twice ſo much, that is 102 Feet in half 
* a minute, it is two miles an Hour , if thrice ſo much, it is three miles an Hour : 

And in general how many times 51 Feet ſhe runs in half a minute, ſa many miles 
is her way for an Hour. Therefore leaving half a {core Fathom, or more from 
the Log, that ſo it may be out of theEddy of the Ship's Wake, before you begin to 
account or turn the Glaſs ; it there you make a Mark for the beginning, and ſo 
31 Feet, from thence a Matk of one Knot, and 51 Feet: further a Mark of two 
Knots, and 51 Feet further (that is 153 Feet trom your firſt Mark) another Mark 
of three Knots ; and fo proceeding, look how many Knots are veered out in half 
a2 minute, ſo many Miles is the Ship's Way for an Hour. Nowfor that which is. 
uveered out more above the juſt meaſure of a Knot or Knots, you may allow for 
every 5 Feet the tenth part of a Mile almoſt. As admit ſhe runs 5 Knots and 25. 
Peet in half a Minute; then is her Way according to 574 or 5 Miles and a half 
in an Hour; if 6 Knots and 10 Feet it is 6 1 Miles in an Hour, . 
Baut according to the common Opinion of 5000 Feet to a Mile, and 60 ſuch. 
Miles to a Degree, there ſhould be ſomething leſs than ) Fathom, namely 41 f, 
| Feet to a Knot. 8 OS et neo, Tg < 
And although he which veers the Log- line be careful to overhale it ſo ſlack, 
tthat it may not draw forward the Log, yet no (no doubt) it doth loſe ſome way, 
- following the Ship a little as it is drawn by the Line, and withal by the Eddy 
ol the Ship's Wake, and ſometimes alſo is caſt forwards by the Wind and Waves, 
g © when they come after the Ship: So that for theſe Cauſes, it is like there may 
ſametimes be allowed three or four Fathom more than is veered out; but this 
| (as a thing mutable and uncertain) bei erde more, ſometimes leſs, cannot 
be brouught to any certain Rule, but ſuch Allowance may be made for it as a Man 

in his Experience and Deſcretion ſhall think fit, 27 
If you would divide the Log- line ſo as it might give theShip's way inCenteſms, 
or the hundredth part of 2 degree, and fit it to a halt minute Glaſs; Then ſeeing 
the hundredth part of a Deg. is 3652 Feet, and the 222 part thereof is 305 Feet; 

if you begin at the Mark at which you mean to turn the Glaſs ; and meaſure from 
> _ thence 30 Feet, and three fifth parts of a Foot, you may there place 1 Knot, and 
- thence again meaſuring 30 Feet, and three fifth parts of a Foot, there place 
two Knots.: and fo proceeding at the end of every 30 Feet and three fifths, 
adding a Knot, the number of Knots which run out in half a Minute, is the 
number of Centeſms which theShip runs in an Hour. As ſuppoſe there run out 10 


© Knotsinhalfa minute, r Way is according to 10 Centeſms ofa De. 


OE 
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gree in an Hour, that is, the tenth part of a Degree, or 6 Miles. And ſo ever, 


or the thouſandth part of a Degree. As if there run out of the L op-line 5 Knots: Y I 


other quantity of Time, more or leſs 
of a Degree propoſed, 


Rotundity of the Number, it any Man think it more ſafe and convenient in Sea- — 
Reckonings, he may abate 1 in 51, and ſo aſſig 
and conſequently to a Mile 6000 Engliſh Feet. 


2 Pee t of an Hour: Therefore if there be twoMarks on theShip's fide, diſtant J 
25 


2 — 
4 
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three Foot above the juſt meaſure of Knots, is near the tenth part of a Centeſm, 


and 12 Feet, then the Ship's __ for an Hour is 5 Centeſms, and four tenth - 
parts of a Centeſm, and the like is to be underſtood of others. 
And after the Form of theſe Examples, you may divide the Log-line for any » 
than halt a Minute, or for any other parts 


Thus have we handled the Diviſion of the Log- line, according to the Meaſure 
betore found of 367200 Engliſo Feet in a Degree. But becauſe (as I have before 
ſhewed ) the Ship's way iscommonly more than by the Loz- line it appears to be, 
and every Man defires to have his Reckoning ſomething before his Ship, that he 
fall not with a Place unexpected; for theſe and ſuch other Cauſes, and for the 


gn to a Degree only 360000 Feet, 
Ard upon this Ground; if in half a Minute there run out 50 Feet af the Lg: 
line, it is a Mile an Hour, and ſo if 100 Feet run out in a Minute. 
For as 1 Min. is in Proportion to 60 Min. So is 100 Feet to 6000, - 
And ſo foraſmuch as 25 Feet is zg parts of a Mile, and 15 ſeconds is alſovd 


t, if the Ship run the Diſtance of theſe two Marks in r 5 ſeconds, it is after 


the rate of a mile an Hour; if in 5 ſeconds, it is three Miles an Hour; and fo al- 3 
ways dividing 15 ſec. by the number of ſec. in which the Ship runs thatDiſtance,.. 


the Quotient ſheweth the miles and parts of a mile run in an Hour. But if the | 
Diftance of theſe two Marks be 50 Foot, then if ſhe run it in 30 ſec. or half a. 


mrin. it is Mile an Hour, if in 10 ſec. 3 miles an Hour: if in'5 ſec, 6 miles an Hout 

tor 30 divided by 5, the Quotient is 6) And fo alwa 

number of ſec. in which the Ship runs that Diſtance, the Quotient ſhews how. © 
many miles ſhe runs in an Hour, Sr. : T 


ys dividing 30 ſec. by te 


Otherwiſe if you make a Mark on the Ship's ſide at every 20 Inches; then when 
the Ship runs one of thele parts in a ſecond of Time, it is a mile anHour ; when. * 
5, it is 5 miles an Hour ;if ſhe run 18 of theſe parts in three ſeconds, it is 6 miles 


an Hour: For dividing 18 by 3, the Quotient is 6, And in general, if you I 


divide the number of the parts run by the number of ſeconds ſpent in running, 


. the Quotient ſhews the Ships.way in miles for an Hour, 


But for dividing the Log line according to this ground of 6000 Feet ina Mile 


if you intend to uſe it with a Half-minute-Glaſs, then becauſe half a Minute is 
215 part ot an Hour, and 50 Feet is alſo the rr part of a Mile; therefore 


when the Ship runs 50 Feet in half a-minute, her way is after the rate 
an Hour, if 100 Feet in balf a minute, it is two miles an Hour, &c:; 


of a Mile 


Therefore halt a ſcore Fathom or more from the Log, you may ako-« Mick. 2 
and beginning from thence, meaſure 50 Feet, and there make the firſt Knot, and 


160 


: 
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* 
* 

> .. 


Ra  'The Seaman's Practice. 


* A n 
Cy 
F 
* 


— 


zo Feet farther two K nots, and 50 Feet farther three Knots : and ſo proceeding, | 


look how many Knots are run out in half a Minute, and ſo many Miles is theShi p's 
Way for an Hour; and every 5 Feet more befides the Knots; is a tenth part of a 
Mile ; and it there run out 6 Knots and 20 Feet in half a Minute, the Ship's way 


4s after the rate of 6,5 Miles in an Hour, &c. | 
And ſoif the Glafs were for any other time more or leſs than half a Minute, you 
make the Diſtance of your Knots proportional. As if it were for 20 ſeconds, then 
becauſe 20 ſeconds are of an Hour the 478 part, I divide a Mile which is GO 
Feet by 180, and the Quotient is 335; therefore there muſt be a Knot at every 
33 Feet and 4 Inches, no 5 5 
1t your Glaſs be 36 Seconds, which is -:- part of an Hour, divide 600 by 100, 
the Quotient is 60 ; ſhewing that there muſt be 60 Feet to every Knot; and theu 
every fix Foot over and above the Knots is a tenth part of a Mile more. 
And ſo it is better that your Glaſs be more than half a Minute, rather than 
leſs ; and the more the better, provided that there run out no more Line than you 


may hale.in again, without danger of breaking. | 1 / — 
Laſtly; it you would fo divide the Log- line. that it might ſhew the Shi p's Way 
in Centeſms of a Degree, and fit it to an Half-minute Glaſs: Then foraſmuch 


as the hundredth part of a Deg: is 3600 Feet, and the 225 part thereof is 30 Fret ; 


7 _ therefore beginning at the Mark whereat you intend to turn the Glaſs, meaſure | 
from thence 30 Feet, and there make one Knot, and at 30 feet farther two Knots, 

Sec. Then look how many Knots, run out in half a Minnte, ſo many Centeſms 

of a Degree is the Ship's Way for an Hour. And fo if the Glaſs be 36 ſeconds, 
then every Krotmuſt have 36 Feet, &c, - N 


Now if a Man ſailing between any two Places which lie near Eaſt and Weſt one 


from another, have kept his Reckoning by Courſe and Diſtance, uſing a Log line 
ſo divided, that it have a Knot at every) Fathom (as many do) and would ceduce 
the Diſtanceof thoſe two Places ſo tound to their Diſtance in ſuch Miles, as theſe _ 
of 60 to a Degree, each containing as we have ſaid 6000 Feet; the Proportion in 
Number ot thoſe to theſe, is as 6 to 5, tor 6 of them makes 5 of theſe. ; 
As admit à Man in his Dead Reckoning, uſing ſuch a Log-liae as hath a Knot at 


[7 every ſeven Fathom, and for every Knot running out in half a Minute, he accounts 


; 408 Leagues to 340 Legues. | 


the Ship's Way to be ſo many Miles an Hour; and according to ſuch a Reckoning, 
37 ſuppole he finds the Diſtance of two Places to be 1224 Miles or 408 Leagues, and 
would know the Diſtance of the ſame Places in Miles of 6000 Feet to a Mile, 


which is according to a Log-lme that hath a Knot at every 50 Feet, 
Say then by the Rule of Proportion: 


As the Number 6 —— 0 .4..— — 9.221847 

Is in Proportion to 5 5; Ä» —— yy 

So is the Number given, 1224.kaop 0 m— 0 
To the Number of Miles required 1020 — — 3.008552 


Which 1020 is the Diſtance of thoſe two Places in ſuch Miles whereof Co make | 
2 Degree. Or to find the ſame in Leagues, the Proportion is: As 6 is to 5, ſo is 
e And 


noted to be requiſite in ſuch a Work. 


Here follows a Table of the Northing, or Southing, 
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And thus may. theDiſtances of Places be found in ſuch Miles, whereof” gb aks ? 


. a Degree, eſpecially if with the Diſtance expreſſed in the Plain Chart, you com- J 


Pare the. Reckonings of ſome skiiful Mariners that have. ſailed from the one to. 
the other. But thus to endeavour a Reformation of the Plain Chart, were a La- © 
bour to little Purpoſe ; for there the CorreRing of the true Situation of twa Pla- 
ces, in reſpect of one another, is oftentimes an Occaſion that the ſame Places are 


the more talſely ſituated in reſpect of others. Like as if there were two Places, 8 


Miles diſtant, and it were required to place a third 3 Miles from either of them; 
here, if we ſet the third in the middle, it will be four Miles diſtant from either; 
But if attempting tomend theError we miſtake the third to be 3 Miles from the firſt. 
then it will be five Miles from the ſeoend. And thus unavoidably the mending 
of the one is the marring of the other, becauſe the thing propoſed is not poſſible. 

And ſuch is the Error of the Plain or common Sea - hart, repreſenting the Earth +3 


| arid Sea, not as a Spherical, but as a Plain Superficies ; not as if the Meridians 


did concur in the Poles, but as it they were always parallel one to another. 80 
that the Graduation and Projection being ſuch, the Situations and Diſtances of 
laces cannot be generally and truly expreſſed thereir. ©, 3.14 


But the Graduation and Projection of Mercator” Cbart, agreeing without levſi- - 
ble Error with the Globe, there may in that bt deſcribed all, or any Parts of the 


World, according to their Longitudes, Latitudes, Cqurſes, and Diftances, as 
truly, and far more conveniently for the Mariners Uſe, than by the Globe it ſelf; 
and upon ſuch a. Chart ſo deſcribed, a Reckoning may be truly kept; and any - 

Error committed, may eafily be diſcerned and amended. Whereas: on the Plain- = 
Chart, if a Man find his Reckoning to diſagree, he is ſo far from knowing how to 


amend'it, that he can ſeldom conjecture where the Fault was. A 
The neglect and want of theſe Charts hath been, and is a great Imperfection 
in Navigation and Geography; for howſover there be ſome which do daily ſet forth 
for Sale, Maps of the World, and of the Parts thereof, according to this Project- 
ion; yet to have them truly ſuch, and fit for Navigation, requires in the Author 


or Maker of them good Knowledge, and ſome competent Ability of his own, or 
Aid from others, with a greater love to the Truth than to his own Profit; which. 


may induce him to beftow ſuch Induſtry, Time and Expence, as I have formerly 


: eee, 1 
every Degree from the Meridian, according to the Number of Miles run 
upon that Degree. Which for Brevity ſake we call — 


/ 


and Departure from the Meridian. 
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the two ſimple: Motions being either of them according to the ri c 


to dctermine the Proportions of every of theſe Motions, and the Angles they 
1. Admit a Current run Eaſt 3 Miles an Hour, aud that a Ship under Sail r Welt 81 
. - I agent it 6 Miles an Hour in her ſimple Motion, What is her true or Compound i 
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80 K's Ship's true Way i is to the Weſtward 3 miles an Hour: 


rent runs Weſt & miles. an Hour, and that a She under Sail run lirifly 9 


A __ agaiult it 5 Miles an Hour by: the Log.” . bat is the wn. 5 * Motion, and 


4 Se the Current, being the greater 


wwh:ch-way 2. 


2 6 miles, 


— — i mile. 


Which 1 mile ſhe ws, that the Ship by her Compound Morion falls aſtern, that 


Subrract the Ship's ſim ple Motion 


3 is, moves to the Weſtward 1 mile an Hour. 


In the experimental Practice of the two former | Problems i it may ſcem, that 
Ship or Boat fo order d, hath alſo a motion to the Right - hand or to the Left; 


3 but this comes to pals, 8 it is hard, and in a manner impoſſible to ſtem a 
Lide or Stream fo exactly, but that the Ship will ſwer ve (or yaw, as they lay, ) ei- 
3 be. - ther to one fide or to the other. 


2 
4 
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J je expreſſing here what we mean by them. Let the Line AB run from A 


=: "BY. 


-  Laftly. ABD, is the Angle contained between the Line 


"Ty Me Dang gent at of the Defietions DAB 184.26m 9 agar.” 


3. Admit a Current run Eaſt 3 miles an Hour, and that the Ship aljo run . 5 miles an 
Hour by the Log. V bat is the — s true Motion? 

To the Ship's fimple Motion - — —— 3 __— 
Add the Current — — — IG miles, 
The Sum is the Ship's true Motion — — 6 miles, 

So the Ship's Compound or true Way i is Eaſt 6 miles. 

N Aamit a Current run Eaſt 2 miles an Hour, and The Ship South 6-miles an + SE : 1 bat 
is the Ship's true Motion, aud which Way ? 

In handling of any Art, to avoid Circumlocution, there are uſed: Terms; or 
Words of Art, ſerving to expreſs briefly the things bandled. And furaſmuch 
as this Subject hath n<t been formerly handled, nor the Principles or Grounds 
thereof laid (ſo far as I know) we will add a lew ſuch Terms as may ſeem moſt 


3 


to the Southwards, and BD frem B to the Eaſtwards; ; and let AB be in propor- 
tion to BD as 6 to 2, or 3 to. 4 
Then doth” AB repreſent the Line of the Ship 8 ſimple 1 BD the Mo- 1 
non of the Current, and AD the Compounded Motion of the Ship. 
And DAB is the Angle contzined between the Line of the e ſiwple 


* Motion and the Line of her Compound, or true Motion, 


which ter Bre vity ſake, we will hence forth call, The angle f D 3 
D, Recon. Alſo ADB is the Angle contained between the RE et. 
Line of the Ship's compound Motion, andthe Set or Drift 
of the Current, which we call the Angle of Reflection. 


ot the Sbip's ſimple Motion and the Set of the 19 it, 
which we calPthe Angle of Incidence. 5 | 


—— 


5 Then for the ben, WY Proportion i is __ 
As the ſimple Motion AB 6 'miles-— (o. 4r— 9. 221849 0 
18 to the Current — BD 2 miles -—0© 30030 
So is the Radius | Ct rs. 


So is Radius 
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ene Rhomb upon which the Ship makes her way good is South 15 =. 26 3 | 
min. Eafterly, that is S. S. E 4 deg. 4 min. Southerly. 
23. For the. Sbip't true Way, or Compound Motion. N 2 2 
As the Sine of the Deflection /. DAB 18 deg. 26 min, = 9 
To the Current. | 8 DB 2 Miles » — — o. 301036 1 
So is Radius _ _ | (FE LON — = 
To the true Motion — 4 65 ——  0.80t06y, ff 
| I the Ship's < Motion i is 635% miles bourly, that is 64 miles — 
mo 5 = 
5. AShip ſails Weſt 5 Days togerber, by the Log. 725 Nals But N is a Curt All = 
this while ſetting 10 the Soutbward 12 Miles an Hour: I demand bow ſhe batb Hild, 93 
and ho far? f — 5 = 
The Current ſerting 12 wile an Hour, ſets in s Days 180 ale: 5 
Therefore, | - © {2 
As the ſimple Motion —— AB 725 miles — 7 13965238 
Is to the Current-- - DB 1 80 miles n 255272 2 4 
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To the Tangent - the Defletion t. — DAB 13 wha 5 7 min. 9,3 54% 
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Ak Sine Co the Deſled ſe. DAB 13 deg. 57 —— 1 

Is to the ſimple Motion AB 725 miles — — —2. — 3 
So is Radius — 3 I 3 

'To the compound Motion — 4D 747 miles — — 2.8733 40 4 2 4 

So the Ship's true Way is Weſt Oey 13 nd 570 min, or sand Weer. 4 

| ly 76 deg. og min. 747 miles. "I 


% 6. A Ship fails Wiſt 5 Days together by the L 725 Mile; in a ; Current! . to BE 3 
” FSouthwards, and then finds that ſhe bath altered ber Latitude three Degrees; 1 demand 1 
the Motion of the Current, the true Rhomb, and true way of the Ship. _ .. "8 I 
This Queſtion differeth little from the former; for ſeeing the difference of 
Latitude is 3 deg. the Motion of the Current is 180 Miles; ſo there is given the 42 
Ship's ſimple Motion and the Motion of the Current as before, ;. 9 2 
7. A Ship in 6 hours ſails from a certain Cape, or Headland South 30 miles by the Log. in a. - 
Current ſetting Eaſterly; and thin obſerving the ſame Cape, be finds that it bears 10 N. I. 
I demand bow faſt that Current ſets, and bow far He batbſatled ? > 
As let a Ship ſail from A towards B South 30 Miles, but by means of the Cure. 
rent ſhe is driven more Eafterly, namely to D; from whence ſetting the Cape A, 
it is found to bear N. N. W. And ſeeing the Current (ets from B towards D + 
Eafterly ; therefore the Angle of Reflections BDA is 6 Points, that is, 67 deg. 30 
min. Here then is demanded che Diſtance AD, and the drift of the Current in 
that time BD. 1 
As the Sine of the Angle of Reflection 2 BDA 67 d. 30 A — 
Io the ſimple Motion of the Ship AB 30 miles: ——ů— nn 
So is the Sine of the Angle of Deflection ſ. DAB 22 d. 30 m.. 582839 
155 To 22 Motion ot "me Gurtent BD I L 2755 Ee re ion 
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As che Side of the Angle of Reflection ſ. BDA 67 d. 30 m.. 0.34333 
lo the Diſtance run by the Log AB. 30 miles <= — 1477121 
” Sou Radius PPP | 


Lo the compound Motion of the Ship AD 32:13 ———— —— 1.511506 
=” And thus we find that Current to ſet 12 +5; that is near 124 Miles in fix 
Hours, and the Diſtance run to. be 324 Miles almoſt. . 1 
That the I bing may be conceived, we will uſe two or three Examples more 


& familiar and obvious to every Man's Experience, yet grounded upon the ſame 
= Principles and Reaſons. eo Ts e 


1 8. Admit that Tuly-ftairs bears from Billinſgate-tai rs S. M. Hurberly, namely, South 
= Weſterly 40 Degrees, and be diſtant 80 Poles; and ſuppoſe the Tide of Ebb to run there 
1 Eaſtuard 22 Miles an Hour, and that x Pair of Oars rowing 4 Miles an Hour would 


de rait over from the firſt io tbe ſecond: How ſpall they row over; namely, upon what * 


Parese or Point of the Compaſs, and bow Jar Ball they row to get this ber, and in hat 
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let A repreſent Billiv/gate-Bars, D Tuly-Fairs, AE the fimple Motion of the 
Boat, ED the Motion of the Current; then is A the Angle of Deflection, E the 
Angle of Incidence, D the Angle of Deffection. 130 deg- or 50 deg. the Com- 
plement to 180 deg „525; CO HF — 
As the ſimple Motion of the Boat- ————_ AE 45 miles — 9.371612 
ls to the Motiom of the Lide DE z: mile —— 0.37940 
Z3o is the Sine of Reflektion — Ds 50 deg.— — 9884254 
A > TotheSine of the Angle of Deflect. —— As 25 d. 47 me ————-9.653396 

Phus then the Poſition from A to D, being South Wefterly 40 deg ard the 
Angle of Deflection A 26 deg. 4) min. the Poſition from A towards E, is South 
Wehkerly 66 deg- 47 min. that is WS. W. Southerly: And fo muſt thoſe Oars 
= row to go ſtrait over. | MY | 6 


- * 


E Seondly, For the Diſtance AE, © Ke 
Prom the Angle of Reflection — 5 D zo deg- oo min 
© Subtraft the Angle of D-fleftion —— — A 2s deg. 43 min 
And there reſts 1 Angle of Incidence —— E 32 deg- 13 min 
As the Sine of Incidence =—— J. E. 23 det. 13 min. —— 0.404274 
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De Seaman's Practise: 


1 Seeing 320 Poles make a Mile, and they row 42 Miles an Hour, itis 1440 Poles 
in an Hour; ſo the proportion is, JJ Oo os 
As the fimple hourly Motion ——— —— 14406841638 


To the fimple Motion before found — 15 5 5+ mmm = 2.19147 


So is an Hour in Minutes, namely —— 60 Min. · 17715 
To the Time required in Minute 61175 — 6 1 
And ſo long will they be rowing over. . „„ 
9. But ſo ſuppoſe they row harder to go a ſborter Cut, namely, to go Sonth Weſt by! 
Miſt, bow faſt muſt they row to go ſtrait over, aud bow far in what tine? 
I ben ſeeing the Poſition from A to D is South Weſterly 40 degrees, and South? 
'  Weft by Weſt is South Weſterly 56 deg. 15 min. therefore the Angle ot Deflect⸗ 
on at A, is 16 deg. 15 min. the Angle of Reflection D as before, 30 deg · oo min. 
the Angle of Incidence E 33 deg. 45 min. 8 | | 


As the Sine of Deflection . — . 


A ts deg. 15 min 553108 

To the Motion of the Tide DE 2+ Mile 397940 
So is the Sine of the Angle of Reflect. D 50 deg. oo min.... 9884254 
To the fimple bourly Motion of the Boat AE 655%; =m—— —_— 853% 
And ſuch is the hourly Motion of the Boat, namely, 61 miles in an Hol. 


FCͤ)⸗cconaly for the ſimple Motion, 


Is the Sine of Incidence E z; deg · 45min. 255161 

1 to the true Diſtance. ome nn 70 10 Pal — 1. 35380 

So is the Sine ot Reflection D 50 deg- 00 min. 9.8842 54 7 

I To the ſimple Motion-——— —— AE 11074 Pole 2042605 
Thus it appears they muſt row rx0+2 Poles to get over. pe 


If for the Time. 

Tube hourly Motion before} found 6,3%5; reduced Tc. 

= Poles, WE, 85 5 „ 7 — in, 

As the ſimple hourly Motiom 2190 ͤͤn[.— 6.6% 6% 
Is in Proportion to an hour, or. 0 min — 1.778151 

So is the ſimple Motion before found I 10: — 2.04257 


To the Time required» g | 


And ſo long they will be rowing over- | 


j 28 * — — — 


10. But admit a Sculler rowing 3 Miles an Hour, world croſs Rrait over at. the {ans 
_ 3 2 38 port muſt be roy, and how far, to get thither, and in what time 


— 


on K - 8 
N / 5 n - - Fi , 
- wh 4 Z rt 


S #* * 
. - *. 4 
— p 7 * ” £4 
: . sf * S 25 * q 
9 - 


> * „ s * 2 EIN OY * n A 8 x * 9 L " 6 1 l Er - a _ 11 p 7 — | * , 
. 7 e ** bh . M N 2 © 2 
”  ., The Seaman's Practice. 
13 , 4 z 0 < £ — — % 


"M | Fur, for the Angle of Pofition. e 
LAs the hourly Motion: of the Boat AE z miles 9.522875 


To the Sine of Reflection - D/. 50 deg. 4+ ee 
So is the hourly Motion of the Stream DE 2 min. | o. Ra 465 | 


To the Sine of Deflectis Af, 39 deg: 40 min. 9.805073 
| Now ſeeing this Poſition from Billmſgate to Tuly Stairs, namely, from A to D, 
is by ſuppoſition to the Weſtward of the South 40 deg. and the Angle of DefleR= - 
Hon A is here found to be 39 deg. 40 min, therefore the Poſition from A to E is 
From the South to the Weſtward 79 deg. 30 min. which is W. and by 8. and al- 
moſt 1 deg. Weſterly, and ſo muſt that Sculler row to go ſtrait over. 


A 


Secondly, for the Diſtance AE. 


deg. min, + 


7 From the Angle of Reflection - D 50 40 
„Subttact the Angle of Deflection A PR 2309. 20 
There reſts the Angle of Iocideneeae Ex: . . To 206 
As the Sine of Incidence . /. E io deg. zo min. 746230 
To the ttue Diſtan cee 40 80 Poles 1. 903090 
jo the Sine of Reffection . D 50 deg. oo min. 3.884257 
To the fimple Motion AE 341 i< Poles 2.533574 


And thus it appears, that though the Diſtance of the two Places be but 80 
Poles, yet, if according to the Queſtion, he rows but after 3 Miles an Hour and 
the Stream ſet after 24 Miles an Hour, then he muſt row 34154, Poles, to go 
+ Rreight over. : „„ | 1 85 


„ + © Laſtly, forthe Tine. 
| | Three Miles are 960 Poles; ſay then, 5 8 
As the fimple hourly Motion , 2 -\ | 7.017729 
To tha ſimple Motion betore found 3413 ũ 22:.533517 
So is an Hour in Minutes, namely, A en 
To the time required in Minutes 215 13.329397 


And thus it appears, that the Time requiſite to row over, rowing 3 Miles an 
hour, is 217. minutes ; whereas we found before that rowing there 45 miles an 
hour, they might row over in 5 3.5- minutes, which is a little more than a fourth 
part of the Time. 1 6 ; 
There might be other, and that a great Variety of Queſtions. of this Nature 
. propoſed. and reſolved, many of good uſe in Practice, which the Watermen - 
4 bo daily Experience, without other Rules, are able to gueſs at ſomething near- 

I Caftcing for their Occaſions: My. Intent in theſe eſpecially, is to explicate - 
the compound. Motion of a Ship, or other Veſſel, ſailing or rowling where there 
” 8a Current 5 which by ſuch familiar Examples may ſeem more evident. 1 _ | 
3 | OY 5 ets 8 9 wh : | no 


dzb Seaman: Fra,  - 
not infiſt upon them by Reaſon of my other occaſions, nor ſpend that Time it 
| theſe here handled, which elſe ſhould have done; whence if any DefeQt off 
Mliſtake ſhould ariſe, it the Reader be pleaſed to give me friendly Notice of it 
ſhall as thankfully acce 


0: | accept it, and reform it. We purpoſe next a Queſtion all 
- Sea, which let be this, 3 | = | TE 


11. There is a Current at Sta, ſetting Exaft 1% miles in 24 bogs, a Ship ſails in the? 
time from a certain Port Weſt South Weſt ſix days; and then returning thence, 


FY. * 33 
. © 
* 4 


N. 


ſailing North Eaſt and by North three days, falls with the Port from whence ſbe fi" > 
clipart: I demand what ber Dead Rechoning was outwards, and what back, again, 
and bow far th:ſe two Ports were aſunder, and upon what Point of the Compaſs ? 
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As let the Current ſet from E towards D, and let the fir Port be A, the ie) 
cond F, and let the Courſe Outward bound be repreſented by AE, and the 
* Courſe hemeward by DA, &c- Keg . Pg 


And foraſmuch as DE is an Eaft and Weſt Line, and AE Weſt South Weſt, 


| therefore the Angle at E is 22 deg. 30 min. and by the like Reaſon, the Angle at 1 
D is 123 deg. 45 min. or 56 deg. 15 mitt» and the Angle at A 33 deg. 45 min. and 
ED being the ſetting of the Current for 9 days, is 108 miles. 


1 


= 


As the Sine of the Angle to df. 33 deg» 45 min, 1855 0255261 
To the Line DE 108 miles . Fo; 2.03 3423 

So is the Sine of the Angle D/. 56 deg. 15 min · | 9.919836 

To the Line AE 161 miles 2.208360 

Inuhhus AE his Dead Reckoning outward is 1617. 1 
As the Sine of the Angle BAE, J. 33 deg: 45 min. 5 335261 

Is to the Line DE 8 . | 


108 miles 


: 2803342 
So is the Sine of the Angle DEA, /. 22 deg. 30 min. 


- 9 58254, 
To the Line AD © 74s miles 1.871527 
Which 74 wiles is the dead Reckoning home ward s. 


e, 
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heir difference ies e 
be Sum of the Angles DAF and DFA 56 deg. 15 min. 
he half Sum is a8 deg, 7 f min, 


Which added together, makes the Angle DFA 38 deg. 39 min.: 


which is the Rhomb from the ſecond Port to the firſt, 


a 3 Laſtiy, for AF the Diſtance of rbeſe ro Ports: 


o the dead Reckoning 


zundry other Queſtions of like Nature might be Propoled, which to him thar 

ell underſtands theſe will not be difficult. Theſe Principles a little enlarged. 
pay further with a few Experiments, be applied in the diſcovery of ſome Myſte- 
des in compound Motion, not yet divulged, though much endeavoured by ſun- 
Iry famous Men in ſeveral Parts of Europe; but theſe we ſhall not touch at pre- 


q 3 1 2 To find where there is 4 Current at Sea ; alſo which way it ſets, and how fal- 


7 4 d 


"LS 4 | * 


=. . Thirdly, for the Angle DAF or DFA; i 2 Fn 
e fide AD js found 14 th miles + SS 
The fide DF for 3 days is 4 miles 
he Sum of both is ; 11015 


| The Proportion. 

As the Sum of their ſides „„ Cy 7.957031 
to their difference 8 1.584331 
do is the Tangent of 28 deg. 073 „ 
go the Tangent ot Io deg . 32 min; 9.269166 


And ſeeing the Rhomb from F to D, is Eaſt, and the Angle DPA 38 degrees 
9 minutes > therefore the Rhomb from F to A is to the N. wards of the Eaſt 
degrees 39 minutes 3; that is N. E. by E. almoſt half a Point Northerly; 


the Sine of the Angle. Dpa, 38deg. 39%, 4.04423 


homewards. 5 Ad 97455 miles. * 1.871572 


Jo is the Sine of the Angles D. 56 degrees 15 minutes 8.219846 
To the Diſtance AF 99 re miles. 1.955843 


Then the true Diſtances of thoſe two Ports is 99 miles and ſome what more, 


This may be done by comparing the Reckonings outwards with the Reckonings 
zomewards, whereof we ſhall give an Example or two. V» 
Firſt, As admit a Ship ſail from a certain Port, by one or ſeveral Rhombs or 
Naadces, till ſhe arrive at the ſecond, and there find, reckoning by Courſe and 
Jiftancez that ſhe is more ſoutherly than the Port from which ſhe departed Nw. 


* 4 
I J 
— os A —— ne yer —— 


1 
OT a — 


erly diſtance 305 Miles, ſubtract the Weſterly diſtance 145 miles, the Remainder 3 


that is 20 Miles a day, or & of a Mile every hour. 


ill ſhe arrive at Cape Cod in New England, namely, from the Eaſt part of Bermudus | 
(the Variation being allowed) firſt North 20 Miles, and then NN W. 150 Miles, 


ee Seaman's Praffice., ©. 77 
by 541 Miles, and more Weſterly by 145 Miles: But by his Reckoning home 
wards, when he arrives again at the firſt Place, he finds himſelf to the Northwards) 
of the ſecond 541 Miles, as before, and to the E. ward 305 Miles. Now ſuppoſing 
he was three Day outward bound, and five Days homewards bound, I will know” 
which way the Current ſets, and how faſt : Here becauſe the Eaſterly diſtance 
homewards is greater than the Weſterly diſtance outwards, therefore from the Eaſt- 


being 160 Miles, is the Motion of the Current to the Weſtwards. Y „ 
And thus it appears, that the Current ſets to the Weſtwards 160 Miles in 8 days, 


. 


Example 2. Admit a Ship fail from Bermudus, by ſeveral Rhombs andDiftances, 4 


=» 


the ſecond day N by W. 180 Miles, the third day North go Miles, the fourth day 
N E. 88 Miles, and ſo arrive at Cape Cod, Then by theſe Courſes and Diſtances 
we may gather by the following Table, that Cape Cod ſhould by this Reckoning be 
to theNorthwards 487 Miles, and to the Weſtwards 30 Miles, as here appears. 


þ 


6 


4 8 I North South 
North 20 Mile —. — 0 ü 
North North Weſt 150 — —ä— 3 fa 138 8 IE 
North by Weſt 180 Miles — 76 5 — — 
h North 90 Mile - — — — — 90 0 3 
North Eaſt 88 Mile 62 2 — 62 2 
„ oxy 528 Miles 487 3] [62 2[92 3 
LE 1303 


. luppoſe ſhe fail back again from Cape Cod towards Bermudus, the firſt d ay : 


SSW. 150 Miles, the next day $5 W. 160 Miles, the third day 8 by W. 130 
Miles, the fourth day South 140 Miles, the fifth day Eaſt 110 Miles, and ſo ſhe © 
come again to the Eaſt Part of Brrmudus,. © e 7 


„ „ — 


©: 1 


- {South 140 Miles 


Font ß 


South by W. 130 Miles 


Eaſt 110 Mile 


— 127. 
—|140% 


— — — — _ 
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690 Miles 


— 5540 


. 


3 a | North | e. : 
{South 8 W. 150 Miles — — en Bet; =o — 3 
South 8 W. 160 Miles — —ͤ—̃ͤä VY———— — 1478 ; 
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Theſe Courſes and Diſtances make as here äppeareth, Bermudus to be to the 
Southwards-of Cape Cod 5 54 miles, and to the Weſtwards 34 miles. „ 


= Therefors by this laſt Reckoning back again, Cape Cod ſhould be to the North- 
Wards of Bermadus 554 miles, and to the Eaſtwards 34 miles, whereas by the form- 
er Reckoning outwards, it was to the Northwards only 485 miles, and to the 
Weſtwards zo miles; ſo that the Difference of theſe two Reckonings outward and 
back again, is 67 miles No herly, and 64 miles Eaſterly; which ſheweth that the 
Current in that time, namely, in 9 days, and hath ſet to the Northward 67 miles, 
and to the Eaſtward 64 miles; that is North Eaſt a little Northerly 93 miles, as 
Eby the foregoing Table doth appear, which is 10+ miles every dax. 


And what we have here done by the Tables, might have been done (as the | | 


| foregoing Problems) by the Dofirine of Plain Triangles, 
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ADVERTISEMENT, 


| EAR Union-Stairs in Wapping, Perſons are boarded and taught 
| Merchants- Accompts, and the Mathematics, Viz. Arithmetic, Geo- 

- metry, Algebra, Trigonometry, Plain and Spherical, the Projection of the 
© Sphere, the U/e of the Globes, Aſtronomy, Dialling,  Menfuration of 
FE Timber and Plant, Bale Goods, &c. Surveying, Gauging, Gunnery, 
Fortiſcation - Alſo Navigation after the ſhorteſt and beſt Method, 
F having uſed the Sea my ſelf almoſt Twenty Years, by T homas © 
| Haſelden, late Teacher of the Mathematics to Hs Majeſties Volunteers 

in the RoratNavy © | 
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